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Abstract. The paper describes a prototype that enables library users to
use their mobile devices to ﬁnd the physical location of speciﬁc services
or objects in a branch of a distributed library. It guides the users to this
location using external map services, location-awareness and navigational
tools. The architecture of the system is brieﬂy described together with
the integrated services.
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1 Introduction
As the number of mobile phones sold reaches new heights every day, ubiquitous
computing is becoming a natural part of the modern life, and new applications
emerge, providing functionalities that not long ago would have been unthinkable.
Examples of this are WhosHere that enables users to broadcast their proﬁle and
to detect friends or people with common interests nearby[1], and Sekai Camera
that enables users to tag real-life objects with comments using the camera on the
mobile phone along with GPS[2]. Many of these functionalities take advantage
of the location of the user. Such location-aware applications are able to pro-
vide contextual information, reconﬁgure, trigger actions or select nearby objects
based on this location. In a geographical area there normally are several libraries
or library branches, each holding documents on diﬀerent subjects. Usually the
library catalogues are available using a web-based search. The system described
in this paper enables library users to use their mobile devices to ﬁnd the physical
location of speciﬁc services or objects in a branch of the library, and to guide
the users to this location using maps and navigational tools. In this paper we
describe a prototype that demonstrates the possibilities at the library of the
Norwegian University of Science and Technology (NTNU). An overview of the
functionality is presented along with the design of the prototype as well as plans
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Fig. 1. Overall design with three modules. The Mobile application (A), the server-side
application (B) and adapters and services (C).
for further development. The goal of this project is to demonstrate the possi-
bilities oﬀered by location-aware applications, as well as to show how already
existing services can be integrated with this system.
2 The Prototype
The system consists of three modules as shown in Figure 1. Module A is the ap-
plication running on the mobile device, handling communication with the GPS
system. Module B is the part of the application running on servers and con-
sists of the web server, the application server and the local database. Module
C consists of adapters that handles communication with the external services,
ensuring an identical interface for the application server, independent of what
service the information is to be retrieved from. The server-side application com-
municates with the following services: BIBSYS grants access to the Norwegian
library catalogue, containing more than 4.3 million titles, including the hold-
ings of NTNU Library’s 11 branches[3]. Google maps[4] provide a service that
enables the construction of JavaScript-based maps. These constructors accept
parameter’s representing information that can be included in the map, such as
location of Points of Interest (POI). The system is able to retrieve bus schedules
from the local bus company Team Traﬁkk[5]. They provide a natural text search
engine that responds to queries on bus schedules. The queries have to be on the
form ”When is the next bus for point A leaving from point B?”. The response
is in natural text, and has to be parsed. Amazon.com and Librarything.com are
used as sources for book cover images.
2.1 A Walk-Through Example
A library user is in the city and needs a speciﬁc book right away. A search in
BIBSYS, using the prototype running on his or hers mobile device, informs the
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Fig. 2. Running prototype with the user, the departure bus stop, the arrival bus stop
and the library indicated
user that the desired book resides in several of the university libraries branches.
Information on the status of the document(chekd out, available and so on) is
part of the BIBSYS system, and access to information is not provided as of
now. The user selects the nearest library with the given document. The system
generates a map, indicating the last registered position of the user as well as
the position of the selected branch library. When the user wants to go to the
branch library by bus, the system queries the local bus company on how to
get there. A route to the nearest bus stop with connections to the library is
then displayed on the map, along with the time of the next departure. The
example is shown in Figure 2. When she or he arrives at the library, a map
of the library is made available and guides the user to the shelf in which the
document resides.
3 The System and Technologies
The mobile applicaiton was written using C#1. As newer browsers are already
experimenting with the direct access of user coordinates through JavaScript,
a stand alone application will not be necessary in the future, and the present
mobile-side application is used only for testing. As platform independence is not
required for the server-side application, this is written using C#. One of the
goals with the development of the prototype is to demonstrate that integration
with other existing services is feasible. An adapter is created for each of the
services the prototype needs to communicate with. In order to add new services
a new adapter must be created for each service, and the map genereation must
be updated to handle the new information available.
1 http://msdn.microsoft.com/en-us/vcsharp/aa336789.aspx
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4 Future Work
As the system described in this paper is a prototype, there are some services
that are not yet included, although planned for. One of these is the addition of a
news-service, presenting the user with the latest news for the nearby area in map.
This can be displayed either on city-, district- or street-level depending on the
quality of the location-information associated with the news. As not all mobile
devices support the use of GPS, some WiFi based location services have been
considered. In the city of Trondheim, where NTNU resides, a localisation service
named GeoPos[7] is available. This enables localisation services on all devices
with a WiFi card installed. This would add the possibility of indoor-localisation
to the application, facilitating the creation of additional services.
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